Effects of combined treatment with blood flow restriction and low current electrical stimulation on muscle hypertrophy in rats.
To clarify the effects of a combined treatment comprising blood flow restriction and low current electrical stimulation on skeletal muscle hypertrophy in rats. Male Wistar rats were divided into either a control (Cont), blood flow restriction (Bfr), electrical stimulation (Es), and blood flow restriction with electrical stimulation (Bfr+Es) group. Pressure cuffs (80 mmHg) were placed around the thighs of Bfr and Bfr+Es rats. Low current electrical stimulation was applied to calf muscles in the Es and Bfr+Es rats. In Experiment 1, a one day treatment regimen (5 min stimulation, followed by 5 min rest (performed four times) was delivered for four times to study acute effects. In Experiment 2, the same treatment regimen was delivered, three times a week for 8 weeks. Body weight, muscle mass, changes in maximal isometric contraction, fiber cross-sectional area of the soleus muscle, expression of phosphorylated and total-ERK1/2, phosphorylated-rpS6Ser235/236, phosphorylated and total-Akt, and phosphorylated-rpS6Ser240/244 were measured. Bfr and Es treatment alone failed to muscle hypertrophy, and increase expression of phosphorylated rpS6Ser240/244. Combined Bfr+Es up-regulated muscle mass, increased the fiber cross-sectional area, and increased phosphorylated rpS6Ser240/244 expression and phosphorylated rpS6Ser235/236 expression compared to controls. Combined treatment with blood flow restriction and low current electrical stimulation can induce muscle hypertrophy via activation of two protein synthesis signaling pathways. This treatment should be introduced for older patients with sarcopenia and others with muscle weakness.